Background {#Sec1}
==========

A number of studies have examined whether personal perceptions of weight status correspond with objective weight status. A significant proportion of overweight males and females are thought to underestimate their weight status and believe that their weight 'is about right' \[[@CR1], [@CR2]\]. Likewise, some studies suggest that a concerning number of healthy weight females believe that their body weight is too heavy \[[@CR1], [@CR3]\]. However, estimates of how common under and over estimation of weight status is can vary substantially across studies \[[@CR4]--[@CR7]\].

One explanation of weight status misperceptions is based on body weight norms. For example, Burke, Heiland & Nadler \[[@CR2]\] found that fewer US adults identified themselves as being overweight in 2004 than 1994 despite large increases in national rates of obesity during this time. This could be indicative of a generational shift in terms of what is considered to be a normal weight \[[@CR2]\]. Moreover, it has been suggested that perception of weight status is more likely to be determined by using those around us as a reference rather than by using clinical recommendations \[[@CR8]\] and in line with this overweight and obese teenagers are less likely to think of themselves as being overweight if they have overweight classmates and parents \[[@CR9]\]. Furthermore, in recent studies visual exposure to obese males led participants to rate an overweight man as being a healthier \[[@CR10]\] and a more normal weight \[[@CR11]\] than those exposed to healthy weight males. Thus, it may be that frequent exposure to heavier bodies has led to an upwards shift in terms of what people think a normal weight looks like \[[@CR12]\]. This may cause heavier body weights to appear more normal and result in weight status misperceptions \[[@CR13]\].

An important unexplored factor that may influence estimates of weight misperception is the use of self-reported vs. measured BMI to categorise participant weight status. Some studies have used objectively measured BMI to draw inferences about weight misperceptions \[[@CR14]--[@CR17]\]. However, there are practical constraints associated with this method and a large number of studies have used self-reported weight to determine the prevalence of weight status misperceptions \[[@CR6], [@CR7], [@CR13], [@CR18], [@CR19]\]. This could be problematic as a substantial body of research suggests that BMI is often underestimated when using self-reported data, which can result in underestimation of overweight/obesity \[[@CR20]--[@CR22]\] and overestimation of the proportion of the population who are of a healthy weight. Thus, a potential consequence of using self-reported BMI to examine weight misperception is that it may result in systematic underestimation of the percentage of overweight individuals who misperceive their weight status as being 'about right', when they are in fact overweight. Likewise, because self-reported BMI will erroneously categorise some individuals as being of healthy weight, when their weight actually places them in the 'overweight' range, it may also result in overestimation of the prevalence of weight misperception amongst healthy weight individuals. Moreover, some studies have indicated that the measurement error associated with self-reported BMI has declined over the last 20 years \[[@CR23], [@CR24]\]. This could result in apparent (but erroneous) increases in the prevalence of weight misperceptions. For example, one study reports an increase in underestimation of weight status in women between 2007 and 2012 \[[@CR6]\]. However, this may have been in part caused by a larger measurement error in self-reported BMI masking the true prevalence of weight misperceptions at the earlier time point (i.e. making underestimation of weight status among overweight individuals look less common than it actually was).

Although there are general concerns about the accuracy of using self-reported BMI (as opposed to objectively measured BMI) in obesity research, to date no study has examined whether the use of self-reported BMI biases prevalence estimates of weight status misperceptions. Thus, the aim of the present study was to test this hypothesis. In the present study we made use of recently collected data from a large UK study (2013 Health Survey for England; HSE) in order to estimate the prevalence of weight misperceptions among UK adults. As HSE includes measures of self-reported and researcher measured BMI, this allowed us to also examine the hypothesis that the use of self-reported BMI may result in biased estimates of weight misperceptions. We predicted that the use of self-reported BMI may result in an underestimation of the number of overweight individuals who misperceive their weight. Because HSE also includes measured waist circumference, which may be a better indicator of disease risk than BMI \[[@CR25]\], we also examined weight perceptions as a function of waist circumference. This allowed us to more thoroughly estimate the prevalence of weight status misperceptions in individuals whose body composition (in terms of waist circumference) places them at an elevated disease risk.

Method {#Sec2}
======

Participants {#Sec3}
------------

In 2013 a total of 6225 participants (45.2 % male, 54.8 % female) provided self-reported BMI data, objectively measured BMI data and completed the weight perception measure. The sample's mean age = 49.4 years (SD = 17.7). The majority of participants were Caucasian (90 %) and were employed at the time of the survey (58 %). See Table [1](#Tab1){ref-type="table"} for detailed information about the sample. As expected, the sample's mean BMI was lower with self-reported data (mean BMI = 26.3, SD = 5.0) than when objectively measured (mean BMI = 27.4, SD = 5.4) and resulted in fewer classifications of overweight and obesity. See Table [2](#Tab2){ref-type="table"}.Table 1Sample characteristics*N* = 6225VariableM (SD)/%Female (%)53.8Age (years)49.4 (17.7)Employment (%)^a^58.0White (%)90.0Education level^b^2.1 (0.67)Income (£)^c^35,139 (29,828)Health conditions^d^41.0^a^Employment: percentage of sample currently in work^b^Highest education level: 1--3, 1 = no qualification, 2 = below degree, 3 = degree level or equivalent^c^Income is equivalised according to household size, data shown from 5172 available cases^d^Health conditions: percentage reporting any physical or mental health conditions/illnesses lasting or expected to last 12 months or moreTable 2Weight status perceptions when using self-reported vs. measured BMI to classify participant weight statusSelf-reported BMI weight status categoriesObjective BMI weight status categoriesWeight perception\<18.518.5--24.925--29.930 and above\<18.518.5--24.925--29.930 and aboveFemales (*n* = 3349) Too light44 (51.2 %)^a^59 (3.6 %)1 (0.1 %)0 (0.0 %)44 (69.8 %)59 (4.4 %)1 (0.1 %)0 (0.0 %) About Right42 (48.8 %)^a^1245 (75.5 %)^a^189 (19.3 %)^a^18 (2.8 %)19 (30.2 %)1099 (81.6 %)342 (30.9 %)34 (4.1 %) Too heavy0 (0.0 %)345 (20.9 %)^a^789 (80.6 %)^a^617 (97.2 %)0 (0.0 %)188 (14.0 %)764 (69.0 %)799 (95.9 %) Total8616499796356313461107833Males (*n* = 2876) Too light40 (80.0 %)101 (9.6 %)^a^9 (0.8 %)0 (0.0 %)30 (88.2 %)107 (13.5 %)13 (1.0 %)0 (0.0 %) About Right9 (18.0 %)865 (82.0 %)505 (42.7 %)^a^42 (7.1 %)4 (11.8 %)653 (82.1 %)684 (54.7 %)80 (10.0 %) Too heavy1 (2.0 %)89 (8.4 %)^a^669 (56.6 %)^a^546 (92.9 %)0 (0.0 %)35 (4.4 %)553 (44.2 %)717 (90.0 %) Total5010551183588347951250797^a^Denotes significant difference (*p* \< .05) when using self-reported vs. measured BMI to estimate prevalence of weight perception

Measures {#Sec4}
--------

### Health Survey for England (HSE) {#Sec5}

HSE is a yearly household level survey conducted with a nationally representative population sample of English adults. Researcher measured and self-reported weight and height, along with detailed health questionnaires are collected from adults aged 16 or over living at private residential addresses. Participation in the HSE is voluntary. Adults, who are unable to give consent due to mental illness, disability or language barriers, are not included in the survey. Ethical approval for the 2013 study was obtained from the Oxford Research Ethics committee. For detailed information about HSE see \[[@CR26], [@CR27]\].

### Weight, height and waist circumference {#Sec6}

During a house visit interview participants were asked to self-report their height and weight. Later in that visit height and weight was measured by a trained researcher. Body mass index (BMI) was calculated (kg/m^2^) and categorised according to World Health Organisation (WHO) guidelines; underweight (BMI \< 18.5 kg/m^2^), normal weight (18.5--24.9 kg/m^2^), overweight (25--29.9 kg/m^2^) and obese (30 kg/m^2^ and above). Waist circumference (WC) was also measured by a researcher. Waist circumference was categorised according to WHO guidelines, resulting in three categories; low risk (\<94 cm for men or \<80 cm for women), increased risk (94--102 cm for men or 80--88 cm for women) and high risk (\>102 cm for men or \>88 cm for women).

### Weight perception {#Sec7}

During the house visit participants completed a questionnaire item in which they were asked *'Given your age and height, would you say that you are*', response options: *about the right weight, too heavy, too light.*

Analysis {#Sec8}
--------

In line with previous studies, normal weight participants were classified as overestimating their weight status if their weight perception response was 'too heavy'. Overweight and obese participants were classified as having underestimated their weight status if they believed they were 'about the right weight'. We used a series of chi squares to examine the proportion of participants (underweight, normal weight, overweight and obese participants separately) misperceiving their weight status when self-reported vs. measured BMI was used to characterise weight status. Because of known gender differences in weight status perceptions \[[@CR2], [@CR4]\], we conducted analyses in males and females separately.

Results {#Sec9}
=======

Weight misperceptions: use of measured vs. self-reported BMI {#Sec10}
------------------------------------------------------------

### Males {#Sec11}

Self-reported vs. measured BMI classification of weight status had a significant effect on prevalence of weight misperception among overweight \[*x*^2^ = 36.1, *p* \< .001\] and normal weight \[x^2^ = 17.1, *p* \< .001\], but not underweight \[*x*^2^ = 1.3, *p* = .51\] or obese males \[*x*^2^ = 3.5, *p* = .06\]. The use of self-reported BMI, as opposed to measured BMI, resulted in a significant underestimation of the proportion of overweight males who believed their weight was 'about right' (42.7 % vs. 54.7 %) and overestimation of the proportion believing their weight was too heavy (56.6 % vs. 44.2 %). Likewise, self-reported BMI resulted in the number of normal weight males believing their weight was too light being underestimated (9.6 % vs. 13.5 %) and the number believing they were too heavy being overestimated (8.4 % vs. 4.4 %). See Table [2](#Tab2){ref-type="table"}.

### Females {#Sec12}

Self-reported vs. measured BMI classification of weight status had a significant effect on prevalence of weight misperception among overweight \[*x*^2^ = 36.7, *p* \< .001\], normal weight \[*x*^2^ = 24.9, *p* \< .001\] and underweight \[*x*^2^ = 5.2, *p* = .02\], but not obese females \[*x*^2^ = 1.6, *p* = .20\]. The use of self-reported BMI, as opposed to measured BMI, resulted in a significant underestimation of the proportion of overweight females who believed their weight was 'about right' (19.3 % vs. 30.9 %) and overestimation of the proportion believing their weight was too heavy (80.6 % vs. 69.0 %). Self-reported BMI was also associated with an overestimation in the proportion of normal weight females who believed they were too heavy (20.9 % vs. 14.0 %) and underestimated the proportion believing they were 'about right' (75.5 % vs. 81.6 %). Among underweight females, self-reported BMI also resulted in an overestimation in the proportion of females who believed their weight was about right (48.8 % vs. 30.2 %). See Table [2](#Tab2){ref-type="table"}.

Additional data {#Sec13}
---------------

### Waist circumference {#Sec14}

Approximately 50 % of males and females with weight circumferences placing them at increased risk of ill health believed their weight was 'about right'. Around 19 % of participants whose waist circumference was in the high risk category perceived their weight as being 'about right'. See Table [3](#Tab3){ref-type="table"}. We also examined the proportion of participants who had an 'overweight' or 'obese' BMI and waist circumference which placed them at increased or high risk of ill health. See online supplemental materials. The percentages of participants believing their weight was 'about right' were still relatively high; for example, among overweight participants whose waist circumference was classed as 'high risk', 31 % underestimated their weight status as being 'about right'. *Age:* For perceptions of weight status according to BMI grouping and age, see online supplemental materials.Table 3Weight status perceptions according to waist circumference groupFemalesMalesWeight perceptionLow risk (\<80 cm)Increased risk (80--88 cm)High risk (\>88 cm)Low risk (\<94 cm)Increased risk (94--102 cm)High risk (\>102 cm)Too light69 (8.0 %)8 (1.2 %)1 (0.1 %)95 (10.9 %)12 (2.1 %)0 (0.0 %)About Right665 (76.8 %)348 (51.0 %)244 (17.6 %)675 (77.6 %)310 (53.4 %)180 (19.6 %)Too heavy132 (15.2 %)327 (47.9 %)1140 (82.3 %)100 (11.5 %)259 (44.6 %)740 (80.4 %)Total8666831385870581920*n* = 5305 participants

Discussion {#Sec15}
==========

In the present study we made use of recently collected data to examine the prevalence of weight status misperceptions in a sample of UK adults. Using measured BMI, we found that a large proportion of overweight males (55 %) and females (31 %) perceived their weight as being 'about right', although underestimation of weight status was less common among obese participants (≤10 %). Moreover, using waist circumference as a measure of risk of future ill health, around half of males and females at increased risk and almost one fifth of those at high risk, perceived their weight status as being 'about right'. Even when ill health risk profiles were combined (e.g. participants with overweight or obese BMI and raised weight circumference) a substantial percentage of individuals underestimated their weight as being 'about right'. These findings may have public health implications, as weight status misperceptions are thought to be associated with a variety of health relevant outcomes, such as weight loss intentions, physical activity and mental well-being \[[@CR3], [@CR5], [@CR18], [@CR19]\]. The present findings are consistent with the notion that heavier body weights may have now become 'normalised' as a result of increased obesity prevalence. It has been previously suggested that this process of normalisation may have increased the prevalence of weight status misperceptions among overweight and obese individuals \[[@CR2], [@CR11]\]. Moreover, it is plausible that larger body sizes may have now become more acceptable due to the increased prevalence of obesity \[[@CR12]\].

In the present study we also examined whether the use of self-reported BMI, as opposed to objectively measured BMI, produces measurement error when estimating the prevalence of weight status misperceptions. The use of self-reported BMI resulted in an underestimation of the number of overweight individuals misperceiving their weight ('about right') and overestimated the number of healthy weight individuals who misperceived their weight status as being 'too heavy'. In some instances this measurement error was sizeable. For example, the use of self-reported BMI resulted in approximately only 19 % of overweight females underestimating their weight status, when in reality 31 % did so. This is of importance as a large number of studies have used only self-reported BMI data to estimate both the prevalence of weight status misperceptions and their possible consequences \[[@CR6], [@CR7], [@CR13], [@CR18], [@CR19]\]. Moreover, because the degree of underestimation of BMI caused by self-reported weight and height may change over time \[[@CR23], [@CR24]\], it will be important for studies which attempt to track longitudinal changes in weight misperceptions to adjust for this potential confound or rely on objective measures of adiposity, which has not always been the case to date \[[@CR6], [@CR7]\]. Our findings also support recent suggestions that objective measures of adiposity are required when examining weight status misperception \[[@CR28]\]. There are of course practical constraints associated with collecting objective measures of adiposity and this may have contributed to the reliance on self-report measures of BMI in studies examining weight perceptions \[[@CR6], [@CR7], [@CR13], [@CR18], [@CR19]\]. Nonetheless, where possible we strongly suggest that future research should make use of objectively measured BMI. If this is not at all feasible, then it will be important to consider the likelihood that the estimates of weight misperceptions produced using self-reported BMI will be biased and underestimate the frequency by which overweight individuals misperceive their weight status.

Limitations {#Sec16}
-----------

Because a small proportion of participants provided self-reported BMI, but not measured BMI, we were unable to include them in analyses and these participants' measured BMI may have differed to the overall sample. Participants reported their weight status as being 'too light' 'about right' or 'too heavy' and it is feasible that if a wider range of response options had been available (i.e. slightly overweight), the tendency for overweight participants to underestimate their weight status may have been reduced. Participants also reported their personal perceptions of weight status without the use of a visual aid. A number of studies have made use of line drawings or body silhouettes to understand participants' visual perceptions of personal weight status (e.g. \[[@CR29]\]) and it would have been informative to have included both types of measure in the present study. A further limitation of the present study was that our sample was predominantly of white/Caucasian ethnicity (90 %), so we are not able to draw conclusions about weight perceptions in other ethnic groups. This is of importance, as a number of studies suggest that ethnicity may be an important factor which predicts whether a person misperceives their weight. For example underestimation of personal overweight and obesity is more common among black individuals than white participants \[[@CR30], [@CR31]\].

Conclusions {#Sec17}
===========

A large proportion of UK adults who are overweight misperceive their weight status. The use of self-reported BMI data is likely to produce biased estimates of weight status misperceptions. The use of objectively measured BMI is preferable as it will provide more accurate estimates of weight misperception.
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